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ABSTRACT * 
The o b j e c t i v e s  of our  f i s h  and b iva lve  s tudy a r e :  
1, Determine changes i n  t h e  number of s p e c i e s  of f i s h  
and b iva lves  before  Phase I and dur ing  Phase 1 a t  
Bolsa Chica Marsh. 
2. Determine i f  C a l i f o r n i a  Department of F i s h  and Game's 
p red ic t ed  b e n e f i t s  i n  Phase I were achieved by in- 
c r e a s e s  i n  f i s h  s p e c i e s .  
3.  Determine in f luences  of water  management p r a c t i c e s  
upon f i s h  and b iva lve  composition. 
Th i r t een  s p e c i e s  mf f i s h  and f i v e  s p e c i e s  of b i v a l v e s  
were c o l l e c t e d  from Inner  Bolsa Bay and South Bolsa Slough. 
Deepbody anchovy, Anchoa conpressa; jacksmelt ,  Atherinopsis 
californiensis; longjaw mudsucker, GiZZichthys mirabilis; 
s p e c k l e f i n  midshipman, Porichthys myriaster; round s t i n g r a y ,  
UroZophus haZZeri; banded chione,  Chione caZifomziensis; 
bentnose clam, Macona nasuta; and common l i t t l e n e c k  clam, 
Protothaca staninea have no t  been r epor t ed  previous ly  from . 
Inner  Bolsa Bay. Nine s p e c i e s  of f i s h  and fou r  s p e c i e s  of 
b iva lves  were c o l l e c t e d  from o u t e r  Bolsa Bay. Yellowfin goby, 
Acanthogobius fZavinazzus; longjaw mudsucker; t i l a p i a ,  TiZapia 
mossunbica; and bay p i p e f i s h ,  Syngnathus Zeptorhynchus have 
not  been repor ted  previous ly  from Outer Bolsa Bay. 
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INTRODUCTION 
This  s tudy i s  designed t o  examine t h e  f i s h  and b i v a l v e s  which 
i n h a b i t  Bolsa Chica Marsh during Phase I of t h e  marsh r e -e s t ab l i sh -  
ment p r o j e c t .  Phase I i s  t h e  t i m e  per iod  from t h e  o r i g i n a l  opening of 
t h e  t i d e  g a t e s  i n  mid-October 1978 u n t i l  t h e r e  a r e  a c t i v i t i e s  a l t e r i n g  
t h i s  Phase I s a l t  marsh. The o b j e c t i v e s  of t h i s  s tudy  a r e :  
1. Determine changes i n  t h e  number of s p e c i e s  of f i s h  and b i v a l v e s  
be fo re  Phase I and dur ing  Phase I a t  Bolsa Chica Marsh. 
2.  Determine i f  C a l i f o r n i a  Department of F i s h  and G a m e ' s  p r e d i c t e d  
b e n e f i t s  i n  Phase I were achieved by i n c r e a s e s  i n  f i s h  spec i e s .  
. 3 .  Determine in f luences  of water  management p r a c t i c e s  upon f i s h  
and b iva lve  composition. 
This  r e p o r t  covers  t h e  f i r s t  o b j e c t i v e .  The second o b j e c t i v e  has  
been achieved and was r epo r t ed  by Knaggs and Mall (1980a). The t h i r d  
o b j e c t i v e  w i l l  b e  d iscussed  a f t e r  f o u r  q u a r t e r s  of sampling have been 
completed. 
MATERIALS AND METHODS 
Mate r i a l s  and methods were descr ibed  by Knaggs and Mall (1980a, b ) .  
I n  a d d i t i o n ,  two minnow t r a p s  were used a l s o  t o  c a p t u r e  f i s h  during t h e  
May 15 ,  1980 sampling. Sample s i t e  ii7 was added t o  our  sampling s t a t i o n s  
(Figure 1 ) .  
Descr ip t ion  of Sample Areas 
I n  our  previous r e p o r t s ,  w e  have descr ibed  ou r  sampling a r e a s  i n  
r e l a t i o n s h i p  t o  t h e  t i d e  g a t e s  (Knaggs and Mall, 1980a and b ) .  To be 
c o n s i s t e n t  w i th  d e s c r i p t i o n s  of Bolsa Chica Marsh by o t h e r  Department 

personnel ,  w e  have redef ined  our  gene ra l  sample a r e a s  as fol lows:  
1. Outer Bolsa Bay i s  t h e  i n t e r t i d a l  p o r t i o n  of Bolsa Chica 
Marsh w i t h i n  S t a t e  Lands bounded by t h e  Warner Avenue b r idge  
(Los Pa tos  br idge)  on t h e  northwest  and t h e  t i d e  g a t e s  on t h e  
sou theas t  (Figure 1 ) .  
2. Inner  Bolsa Bay i s  t h e  i n t e r t i d a l  p o r t i o n  of Bolsa Chica Marsh 
boinded by t h e  l evee  system on t h e  n o r t h e a s t ,  t i d e  g a t e s  on t h e  
northwest ,  v i s i t o r  walkway on t h e  sou theas t ,  and P a c i f i c  Coast 
Highway on t h e  southwest (F igure  1 ) .  
3 .  South Bolsa Slough is t h e  i n t e r t i d a l  p o r t i o n  of Bolsa Chica 
Marsh bounded by t h e  v i s i t o r  walkway on t h e  nor thwes t ,  l evee  
system on t h e  n o r t h e a s t  and s o u t h e a s t ,  and P a c i f i c  Coast 
Highway on t h e  southwest (Figure 1 ) .  
Tide Gates  
The passage of water  between Inner  and Outer Bolsa Bay i s  through 
t h r e e  48 i n ,  c u l v e r t s  w i th  f l a t  t i d e  g a t e s . o n  t h e  Outer Bolsa Bay s i d e  
of each c u l v e r t .  Between our February.and May 1980 sampling, one t i d e  
g a t e  came o f f  a  c u l v e r t .  The o the r  two t i d e  g a t e s  were opened and c losed  
i n  va r ious  combinations wi th  t h e  one open c u l v e r t .  During our  May 15,  
1980 sampling, t h e  passage of water  was through two open c u l v e r t s  whi le  
t h e  t h i r d  c u l v e r t  remained closed.  
RESULTS 
F i s h  
S i x  bag-seine, one g i l l - n e t ,  and one minnow t r a p  sample s i t e s  were 
chosen f o r  c o l l e c t i o n  of f i s h  on May 15, 1980. Th i r t een  s p e c i e s  of f i s h  
were c o l l e c t e d  from Inner  Bolsa Bay and South Bolsa Slough a t  s i t e s  1, 
2,  3 ,  and 4 (Table 1 ) .  F ive  of t h e s e  s p e c i e s ,  t h e  deepbody anchovy, 
Anchoa compressa; j acksmel t ,  Atherinopsis californiensis; longjaw mud- 
sucker ,  GiZZichthys mipabizis; s p e c k l e f i n  midshipman, Porichthys 
myriaster; and round s t i n g r a y ,  Urolophus hatleri, have no t  been r epor t ed  
previous ly  from Inner  Bolsa Bay and South Bolsa Slough. 
Nine spec i e s  of f i s h  were c o l l e c t e d  i n  Outer Bolsa Bay a t  s i t e  5. 
Four of t hese  spec i e s ,  ye l lowf in  goby, Acanthogobius f Zavimanus; l o n g j  aw 
mudsucker; t i l a p i a ,  TiZapia mossambica; and bay p i p e f i s h ,  Syngnathus 
Zeptorhynchus, have n o t  been r epor t ed  he re  prev ious ly .  
Bivalves 
Three spec i e s  of b iva lves  w e r e  c o l l e c t e d  on March 13,  1980, and f i v e  
s p e c i e s  on May 15 ,  1980 a t  s i t e  4 (Table 2 ) .  ,Three of t h e s e  s p e c i e s ,  t h e  
banded chione, Chione califomiensis; bentnose clam, Macoma nasuta; and 
common l i t t l e n e c k ,  Protothaca staminea, have n o t  been r epor t ed  p rev ious ly  
from Inner  Bolsa Bay. 
Two spec i e s  of b iva lves  were c o l l e c t e d  on Karch 13 ,  1980, and f o u r  
s p e c i e s  on May 15,  1980 a t  s i t e  6 .  A l l  s p e c i e s  of b iva lves  c o l l e c t e d  a t  
s i t e  6 have been repor ted  from Outer ,Bolsa  Bay p r i o r  t o  o r  dur ing  Phase I. 
DISCUSSION 
F i shes  
* 
Sample s i t e  /I7 was added t o  our  sampling s t a t i o n s  because of a pro- 
p o s a l  t o  al low sea  water from the  a r e a  i n s i d e  t h e  Phase 1 d i k e s  t o  flow 
o u t s i d e  and re-flood a smal l  p o r t i o n  of t h e  former wetlands.  Sample s i t e  
117 is  loca t ed  i n  Pre-Phase I pond numbered a r e a  6 (Knaggs and Mall 1980a).  
A bag s e i n e  set y ie lded  only  one arrow goby, CZeveZandia ios, a t  t h i s  new 
sample s i t e  (Table 1 ) .  
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TABLE 2 .  Bivalves Collected a t  Bolsa Chica Marsh. 
Prephase I pond numbered 
S i t e  a r e a s  corresponding t o  Xumber 
Date No. S c i e n t i f i c  name Common name our  s i t e  numbers taken 
3/13/80 4 Chione fluctifraga smooth chione 
C. caZifomiensis banded chione 
MytiZus eduZis bay mussel 
3/13/80 6 - Protothaca staminea comnon l i t t l e n e c k  
ib!3tiZus eduZis bay mussel 
5/15/80 4 Chione f Zuctifraga smooth chione 
Protothaca stminea common l i t t l e n e c k  
C. caLiforniensis banded chione 
fdacoma zasuta bentnose clam 
MyLiZus eduZis bay mussel 
5/15/80 6 Protothaca staminea common l i t t l e n e c k  
TageZus ca Zi fornianus C a l i f .  j ackkni fe  clam 
Trestls nutkatzi gaper clan 
M2tiZz.i~ eduZis bay mussel 
* Numerous a t  t h i s  s t a t i o n  but  not  c o l l e c t e d  
Two minnow t r a p s  were s e t  a t  sample s i t e  if4 on May 15,  1980. One 
t r a p  broke open whi le  f i s h i n g ,  and one s taghorn  s c u l p i n ,  Leptocottus 
armtus,  was captured  i n  t h e  o the r  t r a p .  
Large numbers of gobies  were captured i n  t h e  Bolsa Chica Marsh. A 
t o t a l  of 117 gobies  i n  f i v e  bag s e i n e  s e t s  w a s  cap tured  from Inner  Bolsa 
Bay and South Bolsa Slough, whi le  over  100 gobies  were captured  i n  one 
bag s e i n e  s e t  i n  Outer Bolsa Bay. Th i s  compares t o  f i v e  gobies  captured  
i n  14 bag s e i n e  s e t s  f o r  November and February sampling. We b e l i e v e  t h e  
gobies  were vu lne rab le  t o  capture  w i t h  a  bag s e i n e  because of  a  l a r g e  
bloom of green a lgae ,  Enteromorphu spp. and UZva spp. The gob ie s  were 
e i t h e r  up in t h i s  green  a lgae  o r  became entangled i n  t h e  a l g a e  a s  t h e  bag 
s e i n e  was pu l l ed  i n t o  shore.  
Spawning and recru i tment  of t h e  1980 year  c l a s s  of t o p s n e l t ,  Atherinops 
a f f i n i s ,  was succes s fu l  i n  t h e  Bolsa Chica populat ion.  Large numbers of 
j uven i l e  f i s h  were found throughout Bolsa Chica Marsh. Gravid female 
topsmelt and arrow gobies  were found dur ing  sampling. A male bay p i p e f i s h ,  
Syngnathus leptorhynchus, was found brooding l a r v a e  a t  s i t e  85. Large 
numbers of eyed f i s h  eggs were found on t h e  green a l g a e  Enteromorpha spp. 
throughout t h e  Marsh. 
A dead P a c i f i c  bon i to ,  Sarda chi l iens is ,  was found A p r i l  9 ,  1980 a t  
sample s i t e  ill by Harold Novick. This  f i s h  w a s  i n  a f r e s h  cond i t i on  when 
found . 
A c o l l e c t i o n  of f i s h  was made on September 29, 1979 by C. Robert 
Feldmeth of t h e  Claremont Colleges.  This  c o l l e c t i o n  of f i s h  has no t  been 
repor ted  previous ly  (Table 3 ) .  White c roaker ,  Genyonemus Zineatus, has  
not  been repor ted  from Outer Bolsa Bay; whi le  t i l a p i a  has  no t  been 
repor ted  from Inner  Bolsa Bay. A c o l l e c t i o n  of f i s h  was made a l s o  on 
TABLE 3. Fish Collected at Bolsa Chica Marsh September 29, 1979. 
Numbered captured 
Outer Bolsa Inner Bolsa 
Scientific name Common name Bay Rnv 
Acanthogobius f Zavimanus 
















di amond turbot 
February 5, 1980 from Inne r  Bolsa Bay, b u t  on ly  topsmelt  were captured .  
Bivalves 
A l a r g e  bed of smooth chione clams was loca t ed  a t  sample s i t e  # 4 .  
This  bed i s  a sand ba r  approximately 30 m above t h e  t i d e  g a t e s  on t h e  
south  s i d e  of t h e  main water  channel .  Common l i t t l e n e c k  clams, banded 
chione,  and bentnose clams were found a l s o  i n  t h i s  clam bed on May 1 5 ,  
1980 (Table 2 ) .  . 
F i f t e e n  young of t h e  year  gaper  clams, Tresus nuttaZZi, were co l l ec -  
ted  on May 1 5 ,  1980 a t  sample s i t e  #6. The mean s i z e  of t h e s e  gaper  clams 
was 11 mm. 
The P r o j e c t  
The cu r ren t  out look f o r  s u c c e s s f u l l y  achiev-ing t h e  p r o j e c t  o b j e c t i v e s  
i s  good. The second objective has  a l r e a d y  been achieved.  We b e l i e v e  t h i s  
s tudy should cont inue through fou r  q u a r t e r s  of sampling s i n c e  (1) a l l  
t h r e e  of t h e  p r o j e c t  o b j e c t i v e s  w i l l  be  achieved,  ( 2 )  d a t a  ga thered  w i l l  
be  of minimal c o s t  t o  t h e  Department, and (3 )  u s e f u l  in format ion  on f i s h  
and b iva lves  i n  Bolsa Chica Marsh w i l l  be  developed i n  t h i s  s tudy.  
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